Generation of trispecific cytotoxic T cells recognizing cytomegalovirus, adenovirus, and Epstein-Barr virus: an approach for adoptive immunotherapy of multiple pathogens.
Cytomegalovirus (CMV), adenovirus (Ad), and Epstein-Barr virus (EBV) are a major cause of morbidity and mortality after allogeneic stem cell transplantation (SCT). Adoptive immunotherapy with donor-derived cytotoxic T cells (CTLs) directed against EBV or CMV prevents the clinical manifestations of these viruses. We have designed a protocol for the simultaneous generation of polyclonal CTL specific for CMV, Ad, and EBV, which could be used to restore immunity to multiple viruses after SCT. EBV-transformed lymphoblastoid cell lines (LCLs), transduced with an adenoviral vector carrying a transgene for the immunodominant CMV antigen pp65 (Ad5f35-pp65GFP), were used to stimulate peripheral blood mononuclear cells in 6 normal donors. We detected the simultaneous presence of CD8 CTL recognizing peptide epitopes from all 3 viruses by pentamer staining. Enzyme-linked immunospot assays demonstrated a median 29-fold (8 to 248), 47-fold (2 to 137), or 18-fold (5 to 29) increase in cells secreting interferon-gamma in response to CMV, adenoviral, or EBV antigens, respectively, compared with unmanipulated peripheral blood mononuclear cell, with concomitant loss of alloreactivity. The CTL lines showed cytotoxicity against autologous LCL alone and increased cytotoxicity to autologous LCLs pulsed with CMV pp65 peptides or infected with Ad. In summary, we have developed a protocol for the generation of CTL with trivirus specificity, enabling adoptive transfer of CTL recognizing multiple viruses to restore cellular immunity after SCT.